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You cannot improve what you
can’t measure!

Resuscitation Systems Must
Institute CQI Processes
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Answer: It’'s ALL Hot!

» System measurement

> Bystander CPR

> Dispatch-assisted CPR

> Improved Professional CPR Quality
» CPR-Defibrillation Interplay
»Mechanical CPR and Adjuncts

» Evolving Defibrillation Technologies
»VF Waveform Detection

» Cooling/PCl strategies and MORE!

TODAY

“Most cities don’t measure their
performance effectively, if at all. They
don’t know how many lives they are
losing, so they can’t determine ways
to increase survival rates.”

- Bob Davis, “Six Minutes to Live” USA Today, 2003
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Domino’s VS. EMS

Hung Cardiac Arrest Registry to Enhance Survival (CARES)
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Customer input for QI
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Cardiac Arrest?
Call-to-door time rarely tracked
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Bystander Compression-only CPR Consistently
Shows Similar.Effeetiveriess to Conventional CPR.
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Chest Compression-Only CPR by Lay Rescuers
and Survival From Out-of-Hospital Cardiac Arrest
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Great Importance of Bystander CPR )
Real Life Advantages to

Baseline Survival (%) OR (95% C1) COCPR Approach:

Simpler and faster to teach (brief media exposure)
The OR for Bystander CPR was Easier to learn
2.44 (95% CI, 1.69-3.19) Easier to remember in an emergency
Less complex psychomotor skill
Lay rescuers may be more able/willing to only pump
Dispatch can instruct more rapidly

(Sassonet. al. Girculation: May get more lay rescuers to simply ACT

Cardiovascular Quality and Outcomes
Nov. 2009.)

Interventions

* In 2005 ADHS and the SHC

initiated a statewide public COCPR
campaign:

Objective:

To compare survival using COCPR
compared with conventional CPR in a
setting Wr}fre dCOCPR oy fo”gal"y ar.":] — Radio, billboard and TV spots,
intentionally advocated for adults wit _flyers sent to households in
sudden, unexpected collapse. utility bills

—No structured DA-CPR

—celebrity endorsements,
—newspaper articles,
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Lay Rescuers: Try CPR without
Mouth-to-Mouth Resuscitation

New data show that when bystanders without emergency medical training
try CPR using only chest compression, the results can be better than if they
also attempt mouth-to-mouth. Christopher Intagliata reports
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Bystander CPR: Incidence and Type
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Be a Lifesaver.
Learn Continuous
Chest Compression CPR.
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EMS Indicates emergency medlial serices: CPR, cardiopuimonary resusctation: ECG, electrocardiographic

Bystander CPR in Arizona (2005 to 2010)
All out-of-hospital cardiac arrests

113/849
52/666

150/2,900

Survival to Hospital Discharge

Conventional CO-CPR
CPR

SHARE - JAMA 2010
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The Effectiveness of Ultrabrief and Brief Educational Videos
Bystander CPR for OHCA in Arizona for Training Lay Responders in Hands-Only
Witnessed/Shockable OHCA Cardiopulmonary Resuscitation

Implications for the Future of Citizen Cardiopulmonary
,01 7 Resuscitation Training
Bentley J. Bobrow, MD: Tyler F. Vadeboncoeur, MD; Daniel W. Spaite, MD; Jerald Potts, PhD;

Kurt Denninghoff, MD: Vatsal Chikani, MPH: Paula R. Brazil, MA: Bob Ramsey, MA:
Benjamin S. Abella, MD, MPhil

Adjusted OR 1.90 (95% Cl, 1.31-2.75)

(CPR) improves survival from out-of-hospital cardiac arrest
(OHCA) but often is not performed. We hypothesized that subjects viewing very short Hands-Only CPR videos will (1)
be more likely to attempt CPR in a simulated OHCA scenario and (2) demonstrate better CPR skills than untrained
individuals

Methods and Results—This study is a prospective trial of 336 adults without recent CPR training randomized
eroups: (1) control (no training) (1=51); (2) 60-second video training (n=95); (3) 5-minute video training (n—"
(4) 8-minute video training, including manikin practice (n=91). All subjects were tested for their ability to perform CPR
during an adult OHCA scenario using a CPR-sensing manikin and Laerdal PC SkillReporting software. One half of the
trained subjects were randomly assigned to testing immediately and the other half after a 2-month delay. Twelve (23.5%)
controls did not even attempt CPR, which was true of only 2 subjects (0.7%; P=0.01) from any of the experimental

ups. All experimental groups had significantly higher average compression rates (closer 1o the recommended

0/min) than the control group (P<0.001), and all experimental groups had significantly greater average compression
depth (>38 mm) than the control group (P<0.0001)

Conclusions—Laypersons exposed to very short Hands-Only CPR videos are more likely to attempt CPR and show
uperior CPR skills than unirained laypersons.

Clinical Trial Registration—URL: http://www.clinicaltrials.gov. Unique identifier: NCT01191736.

(Cire Cardiovase Qual Outcomes. 2011:4:220-226.)

Survival to Hospital Discharge

CPR

SHARE - JAMA 2010; Oct
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Bobrow et al. Circ Cardiovasc Qual Outcomes. 2011;4:220-226
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Delaved
Figure 2. Average compression depth (milimeters).

Control immeciste Delaves

Figure 3. Median percentage of compressions with depth
=38 mm.

Dispatcher-assisted
Hands-only CPR

RTCs: Outcomes as good with dispatcher- assisted
hands-only CPR vs CC+RB CPR

Rea, NEJM 2010 Svennson NEJM 2010

Meta-analysis: Better survival with hands-
only CPR

Hupfl Lancet 2010

ion. All rights reserve




Limitations

Not an RCT — could not randomize this question

Large, state-wide, observational study over long
time period best method to evaluate

Risk of ascertainment bias- however did not see
this in all groups (54% lay vs. 8% trained rescuers)

Difficult to quantify impact of intervention vs. ease
of doing COCPR

QUALITY MPROVES SURVIVAL

] PERFORMANCE COUNTS

'EVERY DEPARTMENT, EVERY LEADER

Improving EMS care with Minimizing Pauses

Minimally Interrupted Cardiac Resuscitation
by Emergency Medical Services
for Out-of-Hospital Cardiac Arrest

Bentley J. Bobrow, MDD
Lani L. Clark. BS

Context O
Objective To inves

Bobrow et al 2008

Interventions:
1. Significantly delay intubation
2. 200 compressions before first shock
3. Minimize pre and post shock pauses

Tripled survival to hospital discharge (3.8% = 9.1%)

15.10.2011

CPR renaissance: measuring CPR

Interruptions of Chest Compressions During Emergency

teence .y ‘Quality of Cardiopulmonary Resuscitation
Mae D. Bzl During Out-of-Hospital Cardiac Arrest
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Quality of Cardiopulmonary Resuscitation

Hyperventilation-Induced Hypotension During
Cardiopulmonary Resuscitation

Tom P. Aufderheide, MD; Gardar Sigurdsson, MD; Renald G. Prrallo, MD, MHSA;
Demetris Yannopoulos, MD; Scott McKnite, BA; Chris von Briesen, BA, EMT;
Christopher W. Sparks, EMT; Craig J. Conrad, RN: Terry A. Provo, BA, EMT-P; Keith G Lurie, MD

Valenzuela et al, Circ 2005
Wik et al, JAMA 2005
Abella et al, JAMA 2005
Aufderheide et al,Circ 2004

Measuring CPR density
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CPR quality technologies

Manual CPR support devices

Zoll AED, R series

Philips MRx



CPR sensing and recording defibrillator

Similar defibrillators now made by both Philips and Zoll

Minimizing Pause
Around Shock

a) Standard Method requires chest compression
interruption for rhythm analysis and charging ECG analysis
chargin
CPR interval jadal,

1

Ready to

Start CPR
shock

b) CPR Ready Charge limits interruptions
through automated analysis and charging

during continuous compressions.
ECG analysis
ECG

and charging

CPR interval

Start CPR

Shout for Help/Activate Emergency Response

Start CPR
« Give oxygen
« Attach monitor/defibrilator

Return of Spontaneous

!

Drug Therapy.
IV/I0 access
Epinephrine every 3-5 minutes

Amiodarone for refractory VEAT
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Treat Reversible Causes l

4"'Jnito,— CPR cuﬂ\“‘\‘

analysis,

Pause CPR and
Ready to Shock

02:00

CPR Quali
+ Push hard (22 inches [5 cm]) and fast (100/min) and allow complete
chest recoil
« Minimize interruptions in compressions
+ Avoid excessive ventilation
+ Rotate compressor every 2 minutes
« If no advanced airway, 30:2 compression-ventilation ratio
« Quantitative waveform capnography
- If PETCo, <10 mm Hg, attempt to improve GPR quality
* Intra-arterial pressure
- If relaxation phase (iastolc) pressure <20 mm H, attempt to
improve CPR quality
Return of Spontaneous Circulation (ROSC)
+ Pulse and blood pressure
+ Abrupt sustained increase in PETCO, (typically 240 mm Hg)
+ Spontaneous arterial pressure waves with intra-arterial monitoring
Shock Energy
+ Biphasic: Manufacturer recommendation (120-200 Jy; if unknown,
use maximum available. Second and subsequent doses should be
equivalent, and higher doses may be considered.
« Monophasic: 360 J
Drug Therapy
« Epinephrine IV/I0 Dose: 1 mg every 3-5 minutes
« Vasopressin IV/I0 Dose: 40 units can replace first or second dose
of epinephrine
« Amiodarone IV/0 Dose: First dose: 300 mg bolus. Second dose: 150 mg
Advanced Airway
+ Supraglottic advanced ainway or endotracheal intubation
« Waveform capnography to confirm and monitor ET tube placement
+ 810 breaths per minute with continuous chest compressions
Reversible Causes.
~ Tension pneumothorax
~ Tamponade, cardiac
~ Hydrogen ion (acidosis)  ~— Toxins
- Hypo-/hyperkalemia ~ Thrombosis, pulmonary

15.10.2011

Measurement of CPR Quality:

Depth (in)
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- Hypothermia ~ Thrombosis, coronary

The key importance of CPR

Reflected in the poor impact of ACLS med

Intravenous Drug Administration
During Out-of-Hospital Cardiac Arrest

A Randomized Trial

Randomized trial of epinephrine versus no epinephrine
For EMS treated cardiac arrest > NO SURVIVAL BENEFIT!
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Devices for CPR
* The impedance threshold device (ITD) may be

considered by trained personnel as a CPR adjunct in
adult cardiac arrest (Class IIb, LOE B).

* Insufficient evidence to support or refute the routine
use of mechanical piston devices (e.g. LUCAS) in the
treatment of cardiac arrest.

* Insufficient evidence to support the routine use of
load distributing band device (e.g. AutoPulse) in
treatment of cardiac arrest.

©2010 American Heart Association. All rights reserved,

Autopulse data: RC

Hallstrom et al, 2006 (ASPIRE)
Out-of-hospital, multicenter RCT — US, Canada

Manual Autopulse

ROSC  92/373(24.7%)  104/394 (26.4%)

D/C 37/373(9.9%) 23/394 (5.8%)

The future of EMS cooling?

Intra-Arrest Transnasal Evaporative Cooling

Trend towards improved
outcomes using INTRA-ARREST
cooling device -

Will require larger RCT to
confirm results

15.10.2011

Autopulse data

Ong et al, 2006
Out-of-hospital, Richmond, VA (one site)

Manual Autopulse

ROSC  101/499 (20.2%) 96/278 (34.5%)
Admitted 54/485 (11.1%) 58/277 (20.9%)
D/C 14/486((2.9%) 27/278((9.7%)

The future: cooling during arrest?

Mild hypothermia during advanced life support: a preliminary
study in out-of-hospital cardiac arrest
Cédric Bruel', Jean-Jacques Parienti2, William Marie!, Xavier Arrot®, Cédric Daubin', Damien Du
Cheyron?, Massimo Massetti* and Pierre Charbonneau’®

2008

Supported by animal data
Problem: how to cool rapidly enough?

How to make it feasible?

Prognostication after OHCA
2010 AHA Guidelines

Changes in Prognostication With Hypothermia
There is a paucity of data about the utility of physical
examination, EEG, and evoked potentials in patients who
have been treated with induced hypothermia. Physical exam-
ination (motor response, pupillary light and corneal reflexes),
EEG. SSEP. and imaging studies are less reliable for predict-
ing poor outcome in patients treated with hypothermia.
Durations of observation greater than 72 hours after ROSC
should be considered before predicting poor oulcome in
patients treated with hypothermia (Class I, Level C).




Number of Hospitals

Cardiac Receiving Cente
Enrollment

15.10.2011

Transport to Designated Cardiac Arrest Genter/ Cardiac Arrest Post Resuscitation

Inciusion Criteria
1 Nantraumatic OHCA with return of paipable central pulses or
oiner evidence of spontaneous cireulation

no e SR

S Female patients not preanant Guidennes

EMS Bypass

Protocol
Approved

Rypotnarmia related arhyihmia
S7HS B baperwork identiied dyring resusotation

ves

Notify receiving facility as.
Soon ax possible

Post resuscitation care

Control ainvay as necessary
Maintain ventilation rate of 8.10 broatha per minute

Gomsider ant-arhtnmic medication |

it avaiiabie administer 2000 mL cold
(@°C/30 3 NS v uid bolue
10 ihe aduit patient
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Percent

2005

2006

Arizona

2007

Year

SHARE - ReSS 2010

_/

2008

2009

Annual OHCA Survival

==Survival (Overall) *
Survival (Witnessed V-fib/V-tach)*
==Bystander CPR (Overall)*
Bystander COCPR (vs.
Conventional CPR) *
EMS use of MICR (vs. ALS) *
~Patients treated at Cardiac

Receiving Center *
==Use of Therapeutic Hypothermia *

* X2 p < 0.001; test for trend: p<0.001

Summary of 2010 Guidelines

» Many communities have improved survival from cardiac arrest.

» Too few victims of cardiac arrest receive bystander CPR.

» CPR quality by professional rescuers must be high.

» Frequent, brief refresher training is key to improving

resuscitation performance.

» We must rededicate ourselves to improving the
frequency of bystander CPR, the quality of all CPR
and the quality of post—cardiac arrest care.

Bureau of EMS
& Trauma System

Arizona
Department of
Health Services

www.azshare.gov

Thank you!

MARICOPA
INTEGRATED
HEALTH SYSTEM

We now have > 600 OHCA survivors

More Information

To view a copy of this presentation please go to

www.heart.org/cprscience.

To learn more about upcoming products and
information related to CPR and ECC visit

www.heart.org/cpr.

Write to me:
Bobrowb@azdhs.gov

e

CP

American
Heart
Association.

GUIDELINES
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